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s mgo g5j H jxjog«g SsePI ?l£l £1 I»S S3 si ^ CHI 20IP. £fli= 3 0i£ 

SuVs^WElVsS M2!II^EiM SBSHM. 323 VS> ?2J0I B» HUES* 2^ 91 AfOIOil S^SO. S 

, on my as .ESHxi^asi wioi^a saiEi^ ahs e^isoi HH»aa. ohhsss/h am ^ 

Xl^EiSI g^!EH°| ^isiQil oj 5H yi|0!>:2f g^Ei A^OI°i 21^01 HCHSa. Olg^ll S21MI, am aEilOl 

a ps aaiu.) sTuiaoi *sp. am eau^Eig us swoii saioia a§§ poise oil 9\m am 

eail^EI^ e^gfe 201 *8I bHf*!»P. HIOI^SI SEb MOI^ ?S!0l| dHxIS S3 SSWI 2|8H"AHg 

m 4* aa. 
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E 18 ESD-S^ ±1\J\ gXIS S3 £1 E fll £|££| £I£E. 

E 2^ fifEH Al^iiJOJI g W S (HI DC ESD-S^ ?SS! fc'A|0II2| BSE. 

£ 38 £ 101! WE ^£x| A|^^1LH£| £ gJgOII HIE ESD-SS dUf^S ^A|0j|°l B2£. 

* £221 ^SOII CH61 ^SBI * 

1: S5! of £ XII 2. 3: 3?l ail! 

4: £r£| 5: & XI HUE 

6: ESD-SjS ±X\ 7: &IEHI bfP 

8: D\E ^2 9: S3 

10: OWm^Mm 11: DHUS 

12: 3ie SJS 13: WIOI^ 

14: CHI Dl EH 15: hHUi 

16. 20: Bit ^ 17, 18: se< 

ffgfW = J7 sots/ mBHJIg 

B l^gg ^CHE SH4SI S>EHI brCILHOIl HHxIEIH. 

a) E2 S^ojS S3 &]EMI m^0\\ S^S 3CHE 8IU°I B» HHE, 

b) §3 goii hi 1 23 &}e^i £i^oii ggsffe *ioie smsi hi 1 s?i sua. 

c) SOII HI 2 2¥l# 23 EMI SJ^OII S^5l^ 3CHE o\L[9\ HI 2 Sfl BH8I. 

d) BIr ffllEa S3 SIEMI llg Ah 0J CHI dHxIBffl S?l SUB g 3CHE SI U Oil S^SIfe. §2 gfS°S^E| 23 
U J£1 SlSf^l ?|& ^Qj£ 6fU£| 21 :£XrM £i> v 5 r 0i. 

e) ^Xf^f 3 CHE SfUSI tH|0l£ 30IE 6JUSI 0110 1 El =?<% 91 3 CH E SIL(£| g^E-l ?r£! 3CH 
E 8HJ2I S3 bHEl^ S^L Ma!XI:*Ei« 5882, D3S2I ?2}0I 2^ ae!3J S¥l BIISJ S 6fU AfOIOII g^£| 
01 HI 3 01 tfllOl^ BXDF ^£|>l ^BOII °JBH ^El>l§i ^ S3 a J£l aJ^Oll S10IQ. 

Oldi§! ±?| ESD-SS ±X(^ J. Chen. X. Zhang, A. Amerasekera 5! T. Vrostos; Design and Layout of a High ESD 
Performance NPN Structure for Submicron BiCMOI/Bi polar Circuits, Proc. of the IEEE International Reliability 
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S3 «!Exll ffl£(1)3f BF°>(4)M H6H E!XI HHE(5)0ll S^SP. E!XF HUE(5)b 2§S <^J^1 S3 «>Exll £Jg 

(1)LHS SBW3I flB EJ^ EIXK SI ^JIl S3 S!£MI fflS(1)£^EH ?le! 9»S ^ HO. Ol 

&g! BXfb l/0-£E£> &P. 

ESD-Ss £XK6)fe £Xf HHE(5)21 S3 &EHI S|£(1) MOIOII S^£!P. Eth ESD-S^ £XK6)fe HI 2 S?f am 
(3) CHI s^sp. 

2 ^'A| Oil Oil AH ESD-S^ ^Xf(6)B npn-SS M eSXI£E-|{T)S OI^OjXIDl, H^°J ¥5f S ^ ' P°! (4):HI His' 

(3) AfOIOII S^SP. am M2!XI:^E1(T)£AH pnp-M S XI ^Ei fi Afg8fe 3E ^feSlP. 3BHU. OI3B S3 eJEfll 
£!£(!)■ XB£«teQI Elb 2 1 £011 2ISSP. gg, Ss ^§HX|^EH(1)M £^3E£ MOSFET . XlBS FET. AfOI 

EI^Ei. IGBT E£: 31^8^1 S^°l HIGH Pf^S £Xf£ ^S8 ^£ 2iCK 

St ^aXl^Ei(T)2| UHOI^-gajEI =??} AF010II POIEE(D) :>> HISS P. SI M ail^EI (T)2| WIOI^-OIIDI EH ^Z! 

m oi oii^ ^iS(R)oi xiissp. s ^aioiiohah em ^xi^eudbi wioi^ ewfe sbes s^s poieecooii 

°16H ^EISo^l §£|»BD. £1 ^^jXI^Ei(T)2| e £ |^ xjojo a«(R)S| 3"BSf «»|0|| S| 6H Allgfl 4- 2iP. 

□ Si MaXI^Ei(T)^ ^EIS6f>ll MP>IE]XI 3fir 2E ^feSID, 01 g^Ollfe POISEtDPI- *S^S 4= SIP. 

B ^ Al Oil Oil AH ESD-Si £»(6)*r S^ £12! (4)3 HI 2 S?| Bil ^ (3) AfOlOil S^SCL D2HU. ESD-Si £XK6)^ S 
^ P°J(4)^ HI 1 2?l Big.' (2) Ah 01 Oil E^r S^ P2J(4)^ 2^H°I 3111(2, 3) Ah 0 1 CHI dHxIEJfe 2E D\^\0 , , 

ESD-Si ±XK6)~ BXf HHE(5)M §SH 2S£! 2|£S &6H ^!sS¥EI S3 WEfll a£(1)f SlLoHOt &P. feOI 31 

a asH ^ ^ esd-ss ±x\(6)m mm a?i ais(2). (3) g "sms sssosw. S3 bjexii sisuxhi oi^xi a 

Oi EH el S6H OHSCH Si EMI £21 ^ ^ISAIOIl fe4Sfif ^ 2iP. OIS £JSH t SJEMI S 01 S2^13^^ CHS 

1 4* 2iP. 

§s asoi S3 ^e^i as(Duis ^^3 3 . oia^ =b°i S3 biexii £i^<i)°i mz\m ^ sip. 

gfSH <i'iHJ ie§ A|SaiO|^8^| WSH. e^3^^ S SJ-dlP-S H (Human-Body-Mode I: HBM)0I AhSSP. 

*'bKI-SSa sJ^^ 100pF2j 3iHHA|g^ §J 1.5KQ2I H82i OI^CH^J Xi^ SEHOIP. ^Si-bhP-E^g AUTOII £|6H 
l^£l^ £SH ^J5l AIM^IOI^eiP. 01! ?j □ . 61S-SXI-EH (Char ged-Dev ice-Mode I : CDM ) H[ Pi E HE 

e 2^ biesi Ai^amei ^ a a on me esd-s^ ^si^ « aioiib upyp. e m m^m mm^ es ¥ 

E 2011^ SEXII bfp(7)^l EAISCK SfEXII UhP(7)b § A o^25 ^'£1^ ^I^E^ OI^CHSP. yEXfl bFP(7)^ ^1 

& ^^(8) ^ 5ia =3(9)1 fissa. e ^aioiioiiah ysai mp(7)si ^di^ }i£^ P -E^£j^ ^i& #s(8)g ji 

S SXI2J S^IOii S^SP. gg. ysai 3IS0I n-ESEIfe 3E ^^5fP. 

SiE^I mP(7-)9 D\m HS(9)^0il ^5^1 n-ESS 011111^18(10)01 UHflSP. ESO-S^ =?^ms\ D\^m ¥|6H, P4- 

^i oiiniejAis(io)oi esoi uhxis^p oimi^Aisdojo! aasi asfafe ^e mfesip. oimieiAist 10)21 eh ^e 

t S3 asai £IS(1)S| XildEM ?ltl ^A-ll^ XIIOIOII £|5H g^3E^ Olin|i«A|gs 1*1^ LHXI 1*10«c 

m>2\ ES feEf ^IfeP. 0imi^Aie(10)Hl ^Wl^ 3g£l^ ^I^Oll CCiP 1 - 10/^ ^§SCI. 

-^I^ E 20ll EAI^ bf£} aoi, 0HBS(11)OI X1ig£!P. S ^'AlOilOIIAH 0HBg(11)^ rEiSQ. DHS!S(11)S Oil 

am oum^Ai#(io)°! soil 3i e ss(9)^oii esi^s ps, s*»e ^eoiiah *^aisosah g^^ 4* 

2iP. 
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□ aiU. DHfi!S(11)OI Olinia!AIS( 10)21 g§ ^CHI as HB 018 ^^'Oil 2I6H BE*HI dm (7)011 l^£Jb 2£ dl 
^^6fQ. HSIIISS 2PI ?I6H, II Oil LH II i! ES £ ^ ^ Oil AH 01 EH £j 21 ^EJOI 0|<PCHXI0l . 

□ dlH UAH. DHS!S(11)LH0II/H £2^21 SBB f5i flfif SE BPIIPl *^H01(» HP. 

0HSS(11)SI ES feE*=r eg S3 &E*il slS(1)2l HISAI *^HI^ HICHOll 2| SH OIEI ^CH£!P. Pf^3 ^sEl 2E 
if S§S|P| ?ISH, 0HaS(11)OI P1^3 y« s flSSS g^tjcHOt 0I2H& OIS MS Oil OHUSdDS §^ 

l*l0»cnr 3 2| £S ^Ef £rrD. 

OH H 8 ( 1 1 ) = B» ^^(16)M SoH "JEHI dlP(1)2| PIB £B(12)0II §^9D. BX1 ?2U16)S 0HS6(11)jtt ^^'t! 
£2 ElgJOIW 1*10oCm. 3 °l P1S3 ^8 £S ^EM gf^CK BXI- ?^(16)B £ tfAIOIIOIIAH Pi H± 53(12)21 £8 ^gj 
Srr ^tf ^E^AH e!Efl| dfP(7)0ll 3}X[ 0|SD1 DHl!S(11)0il S^SQ. BXF ?^(16)S Meixl^AH ^PHtlZD S 
XI S Pl#£ §£H 4* 2iO. 

gBE(EAIEIXI SJMm M [EH, BXI ^(16) S OHgSdD^ §i 1 SS&CK DEHU, 9£M0| «JE 

A| fflliHi SSfe 2JP. BXI ^(16)2} gg ^518 ^ , Si'A^g E*= Q^MSHsL ISi ^ °IP. CHB^^ 
^SiE P^61P. 

DHHS(11) S! BXI- ^^(16)8 OI!ni^AIS(10)2| S2U10')8 SS&P. 

¥^ S^(10')0IIAH PIS SS(12)0I|^ \1\\0\± « ( 13)01 HHxISP. m0\± ^^(13)8 S ^A|0||0||AH p-ES£ID1 MM 
E^ gsgot. ~P^ PIS fiB(12)2| WI0|>i ^(13) LH^OI! BEH E2 EI2J2I Oil 0 1 EH -=P « ( 14)01 HHxISCh 

OIIOIE-i ?2?{14)g g^E^ 5*1G 9 cm. 3 2| Eg feEI 3*feP. Oil 0 1 EH HB ^ 1/*n §E BExll d>P(7)LHS it 

§1P. tfilOl^ ?S!(13)g 10* - 10"cnr 3 2| Eg feEI PHI 0=1 . Z3£2| H£ Sf 2.5/^2! S0|« 3>feP. 

E 2011 fe ESD-S^ =?^m^i ilBBEPf EAI^P. Oil □! EH ^3(14), HIIOI^ ^(13) ^ OHSSdDS ^^t M£H 
XI^EI(T)2| OIIOIEH. bilO!^ ^ M^lEiS 1^§[P. E 2Hj M^ill^EH(T)^ Q!|EIS8^I ME|Pi£IX| ?^L\ . 01 

S^Oll^ S§ ^XK6)P[ MS M&HJI^EH(T)^AH POIEE ^ Oil 

^^Hl WEI^ ESD-SS ^XtOIIAl St e^XI^EH(T)2| S£>^E^ tHI Oi bfg 3 Of£H dHxl^! 5 

! ^Ei E^ 0HaS(11)2| £.>3J(d)2£¥EI ^Oiaa. S tfSOII ^?l ^-OiEIS ESD-S^ ^^MOll S|SH. WIOI 

^ CHI □§! e^lEH ^P^2| ^B B^IOll EI6H ^Pl &a*(d)OI ^ LH a EL OIS B6H , ESD-S^ ±Xl°l 

OI 3-ISP. 

CC1E1AH, ^ ESD-^PSSOIIAHfe tHI 01 ^ ?^(13)2| S2| £1^01lX|Pf 0HHS(11)2| LH¥ Oil XI Oil CH8H B¥IE|P1I dH 

xlSE^ bllOl^ ^ps- (13) SI 0HSS(11)2I ^ ^£^01 dHxlEJfe 33 01 gfisJD. &PI ^3 ^^1^ HI 1 2}^(d1) 

tHI OI ^ ?^(13)S BXh ^?^(16)£^¥EH HI 2 2}^(d2)2S 0l^£|E^ ¥^ S^dOOII bHaSQ, HI 2 2}^{d2)S 
^B°|, Pl^H pn-POIEEPF ¥g S^(10')2| PFSXFBI S^OilAH 2|8} S £§H£i Cf g^^E^ a 0! yaj 

B 20^ MP 3D. 

WIO|± ^?«(13) ^ OilOIEH ^P^(14)S ^ ^ Al Oil CHI M W^^£ l^£!Q. □ 2H U , Vg , U§ . M^Jxl^ ^2] ^?^^E 
Pl^P. ^Pl ?^(13). (14)S blB2!S^lfe m±} E^ OIS ^SJOil HI6H ^ExHl d^EI(7)OI| l^^Q. DRiU t Oil a 
EH eUl ^B PS Hl£ BSE Pl^6fP. 

tHI OI ^ 9^(13) S! BXf ^^(16)8 PIB SB(12)0|| Si^ E^(17). (18)M goH S^^IP. '(HI DIE! ^^(14)21 

HI 1 2^(17)01 HI 2 £?l Blli!(3) ^ PIE 2X1011 S^£P. BXF ^P^(16)2| HI 2 ^^ 2^(18)8 BXf IIHE 

(5)oii a^aa. 
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E3f E 3CHJ EA|£! =?^mo\\ 2j§SP. &3I SISE^ £ 30(1 EA|£|X| SfteQJ. □ S3 JHS(R) §J 

□ OI2E(D)°l ?IXl°K)| E 3011 EAISCJ. 

S3 XH1MR)£ ^Ol*] ^<ma| oigs^ ^«(19'), (19) AIOISI \A\Q\± 9^(13)51 Eg feES^EH ^CHSQ. Ee! 

, £ 30IIAH M 2 Bit ^^(20)^ 0H^g(11) AhOi CHI S3 Q0I2E(D)}) EA!£Cf. QOIEE(D) §J XIS(R)g e 
6HXI^E1(T)£I WIOI^S ^EI^AI^JP. 

E 3011 EAIS SXI2I §SJS « All SI 6f3|£f im . 

&6H <^JS. ii^f BXf 2HE(5)S S6H 2# D0|£E(D)S| §1511x1* sUfSfS, DO! 

£E(D)£| pn-g&OIIAH SZJ 2Sf ?«0| 7?H XI ^2 SI m& XI ^EH (T) S| UllOl^f MSI^aa. WI0|£ SW^f B^51 k 
22 . SI M£HXI^EH(T):>f S^SCf. (If Ef AH , BXf IIHE(5)£^Ei BXf ^(16). DHgJS(H). 921(1.0') S Wl 

0\± =?™()3)W mm Oil □ I EH 9^(14) 91 M 2 Sfl aiB(3)S S^f I^^D. Hi Ef AH , S8H i^f S3 &JE 

»i as(i)oii oi^xi a 3 m 2 eiigjg mm sesq. 

E 2 Oil EAia ESD-3H S&l . E 3 CHI AH °»EIS WIOI^ MEI>!^r 23 QfOIEE(D) 9! HS(R)s e6H OI^CH 

acf. aoi2E(D)2i saixife hi 2 BXf ^«(20)lhhj es ^es ssh Align ^ am. ma/H. hi 2 exf ?s*(20) 

Oil A-i^l 3i*Ef ES ^EOll °|6H m\H m0\± ^(13)°l E£J ^EOII HI 6H M £H XI £ EH (T1 ) 21 1= El >l UE3f /dig 



s Oil 2| SH ESD-3E ^ S§ 3gO| H of El X! . Sf E S AH 01 El ^CH*I S 311 £2 Oil AH ESD-S 1> £Xf°l LH2J0I 



(57) &?2f 

S^S 1. 3WE 8fLf2| BIEWI dfCI(7)LH01l dHxIEIH, 

a) ES S^afilf4)« e6H S3 WEfll fflS( 1)011 S£?S 3CHE ofLf3 B» DHE(5). 

b) eOll XHI 1 S¥I(VCC)M ^Exil aj^(1)0ll g^6fb ^OiE 5fLf£| Xil 1 3?l &fl^'(2), 

cy mow m 2 2?i(vss)e «jei sisidoii ss»fe . ^ic^e "sfusi »i 2 a?i aiao). 

d) £>0| BXf nHE(5)2f ^Efll U£(1) AfOIOII dHxIEIOI Sfl BH^'(2. 3) g ^OIE BfLfOII S^EI^, §S ^£!E 
^¥Ei U JE1 ^l^(1)S S^6f3l ?|s| ^CHE 5fLf2! 52 ^Xf(6)S Sl^SfDi. 

e) £D\ ±I[{6)J\ ^OiE 8fLf^ WEI^ St ^SIX|^EH(T)S HS5H2. ^of ?2>0| Efoj( 4 )5f 

5IIS!(2. 3) g 6fLf AfOIOII g^Elfe "1EXII SJ S ( 1 ) Oil 2JOIAH, 

SI M^iXI^EH(T)2J HIIOI^ * M^EDf AH^ ^S25 ^¥l£IOj UHxIEife 2^ S^l «}Exfl US. 

S^S 2. HI 1S0II aCMAH. 

- &EXII bfCI(7)LH2l SI M£«X|^EH(T)2j l^Ei^f Xfl 1 ES Ef£J3 ^OiE 8fLf2| 0H^JS(11)ES S^EIH, 
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- HI 1 £S EI°J°J OlIEI^AI S(10)£| ¥^ 33(10' )IH0II SSS. OH g g ( 1 1 )^S¥EH OI^S. HI 2 £3 Ef££| 3CH 
£ SfL|£| tHIOI^ ™ ( 13)01 MOI^SAH 3§6[01 ( 

- mO\± 9^(13)141011 HI 1 £2 BSJSI 3CHE 5fU£| Oil DIE! 93(14)01 OHOIEHS/d 3§5l^ 2^ ^SJ£S 
5f^ S3 ^Eill SIS. 

g^g 3. SI- 1S £fcr 2&0II 2iOH AH . at £»(6)2| MOI^ 30i£ 5mS| M E.I >i ^EHD, R)0|| HioH S El >i El b 
51 ^S£S mt: S3 &£HI SIS. 

4. HI 3 If Oil SLOJ/H. SEI>I ^£01 SB SSSS 3CH£ §m°| S3 3HS(R)S SSSffe 28 
6^ S3 £!£xll SIS. 

5. HI 4 SOI! 9iO\M , SE! >| ^^oi 3CHSE 5IU2] S3 XHS(R)8 5§> v 6l^r 28 ^S£S 6fe S3 «}£HI 

SIS. 

S=?9 6. HI 5B0II SlOi/H. S3 HS(R)£I 2£gO| tHl 01 9^(13)21 fe£01l SjoH ^§£1^ 31 ^S££ 

S3 &!£MI SIS. 

7. HI 2S. 4S. 5S Efe 6 SOII 2JOUH, 30IE mUS|. B X\ ™ ( 16)01 HI3EI01, Btt ^3(16)^ DH 

BS(11)0li S^EjU. E9\ BilSH2. 3) g 6ILI01I S^EI&I, tHIOl^ ^?3(13)^S^EH HI 2 ^(d2)£S M^^S 0 | 
^Elfer 28 i|S£S o[S= S3 y£xfl SJS. 

S^S 8. HI 7S0II SiiCH AH . B» ^3(16)01 HI 411 S ^'SSAH ^ 33(10') SSII01I HHxIEIfe 31 
S3 y£Exfl SIS. 

S^S 9. HI 2S. 4S. 5S. 6S. 8S01I 2JCH/H. QH^§(11)°I £S teSEIH 1*1ftcm_ 3 SU § 3i;^§2§ S>fe S 
3 S*£xll SJS. 

S?S 10. HI 2S. 4», 5S. 6g. 8 SOII £10UH, Bit ^3(16)°J £S 1*1taru 3 £C} E 31 ^S^S 5f 

S3 &!£HI SIS. 

S'^S 11. HI 2S. 4S. 5S. 6S. 8S0II 2iO\M. OHSSdDa 3 XI- nH£(5) AfOIOl! 0H££ ^301 - BlSSfe 21 
^S°S 61^ S3 ^ £ XHI SIS. 

S?S 12. «}E«I [HO El Efe fe£| E^r OfOIHS ^SMEiOII Die} HI 1S LH XI 11S § CHi^ El If Oil CCfH S 

3 SJSg SI ^IIHl A[§ 
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